Production of bioactive chitosan oligosaccharides using the hypertransglycosylating chitinase-D from Serratia proteamaculans.
The biological activities of chitosan and its oligosaccharides are greatly influenced by properties such as the degree of polymerization (DP), degree of acetylation (DA) and pattern of acetylation (PA). Here, structurally diverse chitosan oligosaccharides from chitosan polymers (DA=35% or 61%) were generated using Serratia proteamaculans wild-type chitinase D (SpChiD) and the W114A mutant which lacks transglycosylase activity. The crude oligosaccharide mixtures and purified fractions with specific DP and DA ranges were tested for their ability to induce an oxidative burst in rice cell suspension cultures. The crude mixtures were more active when produced by the W114A mutant whereas the purified fractions were more active when produced by wild-type SpChiD. Neither hydrolysis nor transglycosylation by SpChiD was inhibited in the presence of fully-deacetylated oligosaccharides, suggesting that SpChiD could be exploited to generate oligosaccharides with defined DA and PA values.